There have been many articles dealing with the clinical value of electrocoma, as we prefer to call " electronarcosis ", in the course of the last half dozen years. Some writers make considerable claims for the technique in the treatment of schizophrenia and other mental disorders, but a few have been less favourably impressed. This contribution to the literature is intended to be technical and methodological rather than clinical.
Although we have been treating patients by electrocoma for the last four years, we do not feel entitled yet to express a firm opinion as to the value of the treatment because (1) the total number of patients treated at St. Bartholomew's Hospital to date, although " respectable ", is insufficient for statistical purposes; (2) all our patients have been treated under out-patient conditions, and none have received more than one treatment a week; (3) there is no means of judging whether a series of electrically induced convulsions given at the rate of one a week would have produced the same clinical results as electrocoma. The only method of arriving at an opinion on this point would have been to have treated a number of patients by electroplexy and another clinically comparable control group by electrocoma and to have assessed the results accordingly. We were not in a position to do this. We must be content, therefore, to record a clinical impression to the effect that certain patients, notably early cases of paranoid schizophrenia and the obsessional form of psychosis, have derived benefit from the treatment. We have noted improvement in a number of patients exhibiting phobic anxiety states with obsessional features. And the results are sufficiently encouraging to warrant continued investigation.
It is some years now since Frostig, Van Harreveld, Reznick, Tyler, and Wiersma (1944) applied direct current, interrupted direct current, and alternating current to the brain, and later, together with Tietz, Thompson, Van Harreveld, and Wiersma (1945) evolved the technique which came to be known as electronarcosis.
Their first experiments were conducted with dogs and made use of an interrupted direct current produced by a thyratron-excited square-wave generator. They found that they could induce coma with a pulse of about 140 microseconds' duration with a repetition-frequency of anything from 120 to 1,000 per second. If alternating current is used, frequencies of from 30 to 8,000 cycles per second are effective, but the coma is more disturbed with frequencies that exceed 500.
Some six years ago Tietz made use of an apparatus which passed an alternating current of mains frequency through the brain in such a way that the current level could be pre-set and maintained in spite of the rapid changes in the patient's impedance. Tietz's original circuit included a power amplifier with an appropriate negative feed-back, but in our original version of this apparatus we used a high-voltage source of alternating current and a large series ballast resistor. Our object was to prevent changes in the patient's resistance materially affecting the total impedance of the circuit, thus enabling the current to be maintained at the desired level. Others have used magnetic stabilizers to attain the same end (MacPhail, 1949) .
Although all these apparatus deliver 50-60 cycle alternating current to the patient and can produce and maintain coma for minutes at least, the risks involved impressed us as being unnecessarily high: respiration is apt to be seriously embarrassed, with consequent stridor and cyanosis; there is a dramatic rise of blood-pressure, often as much as 30 or 40 points; cardiac irregularities, including fibrillation, are temporarily produced; a condition amounting to tetany requires to be maintained if a satisfactory coma is to be kept up; it is almost impossible to produce or maintain coma without a preliminary convulsion. This is not a disadvantage in itself, but it makes it extremely difficult to decide whether the clinical results of the treatment are to be attributed to coma or to electroplexy (E.C.T. The electrical circuit used in this work is illustrated in Fig. 1 (Fig. 3) .
It is important that the electrodes should be accurately placed, as too low a position is likely to cause excessive laryngeal spasm, and a too medial position produces too light a coma. Counterpressure is applied to the shoulders and hips, although the muscular contractions resulting from F1(l. 3:' group.bmj.com on August 12, 2017 -Published by http://jnnp.bmj.com/ Downloaded from E. B. STRAUSS, J. GOULD, AND ANGUS MacPHAIL the initial stimulation are less tetanic and still less tonic than in electroplexy. In this connexion, it is worth noting that out of a total of some 500 treatments only one (doubtful) lamellar crush was observed, and this occurred in the case of a very muscular young man who had not been anaesthetized with thiopentone.
Electrical Dosage Values.-We usually induce coma with the following electrical values: 1x5 Pkv; pulse repetition-frequency, 105 per second; pulsewidth, measured in microseconds, 10; milliamperage, 9. The current is passed for 30 seconds, the patient having been previously oxygenated by the anaesthetist. There is an immediate contraction of skeletal muscle which is sub-maximal and tetanic in character, but cyanosis is not observed. The contracted muscles make it impossible to feel the pulse at the wrist or at the neck, but the femoral pulse is not affected. There is an immediate rapid rise in the pulse rate. The apex beat is frequently obscured, and the heart sounds are often inaudible on auscultation.
The current is reduced after the first half-minute by diminishing the pulse-width and lowering the kilovoltage, which rises automatically as the pulse width is reduced, so as to keep the kilovoltage for a while at its original level of 1x5 Pkv. This may be reduced later to 13 Pkv. The pulse-width is reduced from its original level of 10 microseconds to 3*3 microseconds, or sometimes, especially in the case of muscular young men, to 5 microseconds. The milliamperage falls proportionately to the current and the kilovoltage and will now be about between 3 and 5 m.a. Respiration is spontaneously re-established within 10 to 20 seconds, frequently with some stertor or stridor owing to When coma is prolonged neurological signs similar to those associated with decortication may be observed; for example, the posture is decorticate, the plantar responses are extensor, and the kneeand ankle jerks tend to be increased. These signs disappear quickly and are no longer to be elicited two minutes after the cessation of coma. The ordinary criteria by which one judges the depth of anaesthesia do not apply in electrocoma; the respiratory rhythm is different from that associated with anaesthesia produced by other methods, expiration following inspiration without pause, the whole respiratory sequence being firm and forceful. The eyelids remain tightly closed, and lachrymation may occur as the result of local radiation of the current to the muscles of the eyelids. If the eyelids are prised open within 30 seconds of the thiopentone injection or at any time during coma, the pupils are seen to be contracted. Termination of coma is soon followed by dilatation of the pupils.
At first, we interpreted the type of phonation as evidence of lightness of anaesthesia or impending termination of coma. We no longer believe this to be the case, as even a slight reduction of the electrical stimulus abolishes this sort of subcortical
